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ACUTE REGULATION of aldosterone production depends on the rapid translocation of cholesterol to the inner mitochondrial membrane (21) . Here, important steroidogenic steps take place, such as the conversion of cholesterol to pregnenolone by Cyp450scc. The translocation of cholesterol is mediated by a factor termed steroidogenic acute regulatory protein (StAR; see Refs. 7 and 32) . The role of StAR in the rapid steroidogenic response has been demonstrated in glucocorticoid-producing cells (20) . Interestingly, it has been shown that the rapid increase in cholesterol translocation (10-to 100-fold within min) requires newly produced and modified StAR rather than modification of existing StAR protein (4) . Because the existence of StAR mRNA is a prerequisite for a rapid increase of de novo synthesis of StAR, regulation of StAR transcript levels may also be involved in the long-term regulation of steroid production.
Steroidogenic cells store minimal amounts of hormone; therefore, hormone levels are regulated primarily at the level of synthesis. Expression of the late-step enzymes of steroidogenesis is zone specific. Cells of the zona glomerulosa express Cyp11b2, producing aldosterone, whereas fasciculata cells express Cyp11b1, producing corticosterone (28) . The longterm regulation of aldosterone by potassium or ANG II involves a stimulation of expression of Cyp11b2 (16, 27, 31) and depends on both calcium influx and intact protein synthesis (39, and for a review see Ref. 32 ). An increase of aldosterone production is further accomplished by an increase in the numbers of aldosterone-producing cells (29) . It has been shown that the major regulators of aldosterone production, namely ANG II and potassium, increase StAR protein levels in H295R cells (8) . However, in these cells only ANG II, but not potassium, increased StAR mRNA levels as well. This was surprising, since both factors are known to increase intracellular calcium levels, which are thought to mediate the effects on aldosterone production. However, one cannot be sure that a cell line completely represents in vivo physiology. For instance, in NCI-H295R cells, AT 1 receptor levels decrease in response to potassium, but, in vivo, AT 1 receptor levels increase under potassium load (3) . Hence, the response of aldosterone-producing cells to potassium in vivo, in terms of StAR expression, still remains to be investigated.
We recently demonstrated that StAR mRNA is heterogeneously expressed within the rat adrenal gland in vivo (29) . StAR mRNA expression is prominent within the zona fasciculata and reticularis. In contrast, basal expression is low within the outer cortex. This area consists functionally of the zona glomerulosa, producing aldosterone, and the undifferentiated cell zone (22) . The undifferentiated cell zone represents a steroidogenic inactive pool of cells, which produces neither gluco-nor mineralocorticoid hormones under basal conditions, but which can be recruited to produce steroids (25, 29) .
After bilateral nephrectomy in rats, StAR mRNA levels increased in the outer cortex, indicating a role for StAR expression in the long-term regulation of aldosterone production (29) . Furthermore, since bilateral nephrectomy is known to increase plasma potassium levels, we wished to address three questions in the present study. First, does potassium regulate StAR expression in the outer adrenal cortex in vivo? Second, which cell type of the adrenal cortex responds to potassium in terms of StAR expression? Third, is the adrenal response to potassium identical in terms of the regulation of Cyp11b2 and StAR mRNA expression?
To answer these questions, we investigated the effect of a high-potassium diet on the adrenal cortex in two rat strains, namely the Wistar-Kyoto rat (WKY) and the spontaneously hypertensive rat (SHR).
MATERIALS AND METHODS
All animal experiments were conducted in accordance with federal and local laws and institutional regulations. Eight-to 10-wk-old age-matched male WKY rats (n ϭ 16) and SHR rats (n ϭ 16) were housed under alternating 12:12-h light-dark cycles at a controlled temperature between 20 and 22°C. Both strains were divided into two groups of eight animals. The rats had free access to tap water and received either a normal diet of standard laboratory chow containing 1% KCl and 0.25% NaCl or a high-potassium diet containing 4% KCl and 0.25% NaCl. After 5 days, animals were anesthetized with ketamine-rompun (75 mg/kg body wt and 6 mg/kg, respectively; Sigma-Aldrich Chemie, Schnelldorf, Germany). Blood samples were taken from the abdominal aorta. One adrenal gland was removed and manually separated into capsular tissue, containing mainly zona glomerulosa and cells of the undifferentiated zone, and decapsular tissue containing zona fasciculata and reticularis according to standard protocols (13) . Fixation of the remaining adrenal gland for nonradioactive in situ hybridization was performed by retrograde perfusion from the abdominal aorta with 2% freshly prepared paraformaldehyde in PBS, pH 7.4, for 90 s at a pressure of 220 mmHg and for 90 s at a pressure of 170 mmHg, followed by perfusion with 18% sucrose in PBS, adjusted to 800 mosmol/kgH 2O for another 3 min at the same pressure level. Adrenal glands were removed, mounted quickly on small pieces of Styrofoam, and then snap-frozen in liquid nitrogencooled isopentane. All tissues were stored at Ϫ74°C.
Plasma and serum parameters. Aldosterone concentrations (PAC) and renin concentrations (PRC) were measured from EDTA-plasma as described previously (30) . Serum sodium and potassium were measured by means of flame photometry.
In situ hybridization. Nonradioactive in situ hybridization to detect StAR, Cyp11b2, and Cyp11b1 mRNA was performed as previously described (29) . Full-length StAR cDNA was obtained from rat adrenal cDNA. Because the published cDNA sequences of rat StAR differ in their 5Ј-region (19, 23) , we used an adaptor-ligated cDNA, prepared from rat adrenal poly(A) ϩ RNA using the Marathon cDNA Amplification Kit (Clontech, Heidelberg, Germany) according to the manufacturer's instructions. First-and second-strand cDNA synthesis was followed by the ligation of an adaptor to both cDNA ends. Amplification of the StAR cDNA was performed using the Expand Long Template PCR system (Roche, Penzberg, Germany), with a specific antisense primer (5Ј-GTGCAGGTAGATGTGGTGGGC-3Ј), hybridizing immediately downstream of the 3Ј-end of the StAR coding sequence and a sense primer hybridizing to the adaptor. The resultant fragment was cloned into pBluescript and verified by sequencing. A specific probe for detecting the Cyp11b2 transcript was also generated by PCR from the full-length cDNA, which had been prepared from the rat adrenal cDNA. The PCR used primers 5Ј-GGGATGTCATCTCT-GAGTATG-3Ј (sense) and 5Ј-GATTGCTGTCGTGTCAAC-3Ј (antisense) to yield a fragment of 185 bp, corresponding to nucleotides 779 -964 of Cyp11b2 (24) . The highest sequence dissimilarity to Cyp11b1 and to Cyp11b3 is found in this region, with a homology of Ͻ70%. Amplification was performed with Pwo DNA polymerase (Roche), and the resulting fragment was cloned into pBluescript and sequenced.
DIG1-11-UTP-labeled sense and antisense riboprobes were synthesized from the linearized plasmids using T3 and T7 RNA polymerases, respectively. In situ hybridization was carried out as previously described (29) . Cryostat sections (6 m thick) were transferred onto silane-coated glass slides (Sigma-Aldrich Chemie). Sections were postfixed in 4% paraformaldehyde (in PBS, pH 7.4) for 20 min, rinsed three times in PBS, and washed in diethyl pyrocarbonatetreated bidistilled water for 10 min. A mild deproteinization step was performed by immersing slides in 0.1 M HCl for 10 min, followed by two short rinses (5 min each) in PBS. Slides were then acetylated for Fig. 1 . Effect of a high-potassium diet on plasma aldosterone and on the ratio of plasma aldosterone concentration (PAC) to plasma renin concentration (PRC). A: PAC after 5 days on a high-potassium diet compared with a control diet in Wistar-Kyoto rats (WKY) and spontaneously hypertensive rats (SHR). Differences between strains, diets, and interactive effects were each significant with P Ͻ 0.011 (strain), P Ͻ 0.001 (diet), and P Ͻ 0.004 (interactive), respectively. There was a significant increase in PAC with the high-potassium diet in WKY (*P Ͻ 0.001) but not in SHR [not significant (NS)]. B: ratio of PAC to PRC; control vs. high-potassium diet in WKY and SHR rats. There was no significant difference between strains and no interactive effects. *Differences between diets were significant with P Ͻ 0.002. Data represent means Ϯ SE of n ϭ 8 experiments. Denhardt's solution (Sigma-Aldrich Chemie)] at 46°C for 2 h, followed by incubation for 16 h at 42°C in a moist chamber with 25 l hybridization mixture [final concentrations: 50% deionized formamide, 20 mM Tris ⅐ HCl, pH 7.6, 1 mM EDTA, pH 8.0, 0.33 M NaCl, 0.2 M dithiothreitol, 0.5 mg/ml tRNA, 0.1 mg/ml sonicated denatured DNA from herring sperm (Promega, Madison, WI), 1ϫ Denhardt's solution, 10% dextran sulfate, and 10 ng/l denatured riboprobe] and covered with a siliconized cover slip. Slices were washed one time in 2ϫ saline-sodium citrate (SSC; 1ϫ SSC ϭ 150 mM NaCl, 15 mM sodium citrate, pH 7.0) at room temperature for 30 min, followed by 1 h at 49°C in 1ϫ SSC and 0.5ϫ SSC with 50% formamide each, and then rinsed at room temperature in 0.5ϫ SSC for 15 min, in 0.2ϫ SSC for 10 min, and equilibrated two times for 5 min in Tris buffer (100 mM Tris ⅐ HCl, 150 mM NaCl, pH 7.4). Incubation of slides with alkaline phosphatase-coupled anti-digoxigenin antibody (dilution 1:500) as well as color reactions with nitro blue tetrazolium/Xphosphate was performed according to the manufacturer's protocol (Roche).
The specificity of the in situ hybridization signal was verified by parallel incubation with antisense and sense riboprobes on alternate sections. Throughout all experiments, sense probes did not produce any detectable signal.
Positive-labeled cells were counted in two areas per adrenal section. To avoid the influence of measurement by hypertrophy, areas were defined morphologically. The borders were represented by the adrenal capsule and the beginning of the zona fasciculata. Each area was counted over a distance of 100 adjusted cell columns using a microscope with Nomarsky differential interference contrast.
RT-PCR. Total RNA was isolated by the method of Auffray and Rougeon (2). Reverse transcription was performed using Superscript II RT (Life Technologies, Karlsruhe, Germany) with 2 g of each RNA and an oligo(dT) primer containing two degenerate nucleotide positions at its 3Ј-end for cDNA synthesis. In each RT-PCR, glyceraldehyde-3-phosphate dehydrogenase (GAPDH) primers were used as internal controls. GAPDH levels remained unchanged by the highpotassium diet when normalized to the amount of cDNA used and also when normalized to ␤-actin (data not shown). Primers were 5Ј-CTAGCTGATGGGCCGGAAAGT-3Ј and 5Ј-ACAGTGGCATTGT-GGCAGCACTAA-3Ј for Cyp11b2, 5Ј-CTAGCTGATGGGCCG-GAAAGT-3Ј and 5Ј-GGAGTGTCATATCCGAGATGG-3Ј for Cyp11b1, 5Ј-GCTCCTGATGGCTGTGTGTAC-3Ј and 5Ј-GAA-TGGGGATAACAGCTCAGA-3Ј for StAR, as well as 5Ј-TGCCAT-CACTGCCACTCAGAAG-3Ј and 5Ј-CATACCAGGAAATGA-GCTTCAC-3Ј or 5Ј-ACTTGGCAGGTTTCTCCAGGCGG-3Ј for GAPDH.
For quantification of mRNA levels, real-time RT-PCR was essentially performed as described in the manufacturer's protocol (Roche Diagnostics, Mannheim, Germany). For each transcript, a standard curve was established using serial dilutions of corresponding plasmids previously cloned (9) . All amplification products were within the linear range of the standard curves. Amplification products were confirmed by their melting curve characteristics. All amplifications gave rise only to a single amplification product of the expected sizes as visualized on ethidium bromide-stained agarose gels.
Statistical analysis. Data were analyzed by two-way ANOVA and the post hoc test of Bonferoni. Differences between groups were considered to be significant if the P value was Ͻ0.05.
RESULTS
Effect of diet on body weight, serum potassium, PRC, and PAC. The acceptance of the high-and normal-potassium diets was monitored by weight gain. Weight gain during the 5-day observation period, although slightly lower in rats on the high-potassium diet, was not significantly different between WKY and SHR ( Table 1) . Serum potassium and sodium levels were not significantly different between WKY and SHR on either normal or high-potassium diets (Table 1) .
Basal PAC were not different between WKY and SHR ( Fig.  1) . However, the increase of PAC in animals on the highpotassium diet significantly differed between the strains (P Ͻ 0.004). PAC was fivefold elevated in WKY, but not in SHR, on the high-potassium diet when compared with the normal potassium diet (Fig. 1) . PRC was not significantly different between WKY and SHR on the normal diet, although the mean PRC value was lower in SHR ( Table 1 ). The high-potassium diet selectively decreased PRC in SHR (P Ͻ 0.03) but not in WKY. The PRC was about fourfold lower in SHR than in WKY on the high-potassium diet (Table 1) . Although the high-potassium diet did not elevate PAC in SHR, a prominent increase in the PAC-to-PRC ratio was observed with the high-potassium diet in both strains with no differences in potassium responses between the strains (Fig. 1) .
Expression of Cyp11b2 and StAR mRNA in adrenal capsule as measured by real-time RT-PCR. There was no difference in basal levels of Cyp11b2 mRNA between WKY and SHR in Fig. 2 . Differential effect of a high-potassium diet on Cyp11b1 expression in the zona glomerulosa and fasciculata as detected by real-time RT-PCR. A: Cyp11b1 expression in capsular tissue after 5 days of a high-potassium diet compared with control diet in WKY (open bars) and SHR (filled bars). There was no significant difference between strains and no interactive effects but a significant decrease of Cyp11b1 mRNA levels by high-potassium diet (*P Ͻ 0.04). GAPDH, glyceraldehyde-3-phosphate dehydrogenase. B: Cyp11b1 expression in decapsular tissue after 5 days of a high-potassium diet compared with control diet in WKY and SHR. There was no significant difference between strains and no interactive effects but a significant increase of Cyp11b1 mRNA levels by high-potassium diet (*P Ͻ 0.01). Data represent means Ϯ SE of n ϭ 8 rats. Values are means Ϯ SE of n ϭ 8 rats in each group. StAR, steroidogenic acute regulatory protein. Data represent transcript levels in the indicated adrenal tissue after a high-potassium diet and are given as %control diet (control diet ϭ 100%). Data were obtained using a light cycler. *P Ͻ 0.05 between diets in the same strain; †transcript level below quantification limit.
adrenal capsular tissue, which represents the outer cortex. RT-PCR revealed a different response to potassium between the strains (P Ͻ 0.002): Cyp11b2 mRNA was increased by the high-potassium diet in WKY but not in SHR (Table 2) . In contrast, according to the RT-PCR, the high-potassium diet apparently had no effect on StAR mRNA expression in the capsular tissue of both strains (Table 2) . However, the high-potassium diet decreased the number of fasciculata cells in the capsular tissue, as indicated by the decrease in Cyp11b1 mRNA levels in the capsules (Fig. 2) . Although StAR mRNA levels in the capsule did not change with high-potassium intake, there were fewer fasciculata cells (as indicated by the decrease in Cyp11b1 mRNA levels) and more glomerulosa cells (as indicated by the increase in Cyp11b2 mRNA levels) in the capsule in response to potassium. We previously demonstrated that the fasciculata cells contain much higher levels of StAR mRNA than the glomerulosa and cells of the undifferentiated zone (29) . Because the high-potassium diet had no effect on StAR expression in the decapsular tissue (Table 2) , the different proportion of fasciculata cells in the capsular tissue may thus have led to a severalfold overestimation of glomerulosa StAR mRNA expression in rats on control diets, masking an increase of glomerulosa StAR mRNA.
Expression of Cyp11b2 and StAR mRNA in the adrenal cortex analyzed by means of nonradioactive in situ hybridization. Because it was not possible to quantify the expression levels of Cyp11b2 and StAR correctly by means of real-time RT-PCR of manually separated homogenized tissue, we next investigated the expression levels by means of nonradioactive in situ hybridization.
Distribution patterns of positive signals were specific for each antisense probe used (Fig. 3) , as described previously (29) . Sense probes did not produce any detectable signal (Fig.  3, E, G, and H) . No difference in the basal expression of Cyp11b2 in WKY and SHR was observed. The location and the number of cells expressing aldosterone synthase was similar (Table 1) . The high-potassium diet increased the number of aldosterone-producing cells in both strains, as indicated by the expression of Cyp11b2. The increase was two times higher in WKY than in SHR (Table 1 and Fig. 4) , indicating less growth of the zona glomerulosa in SHR. In rats on the high-potassium diet, still some cells of the zona glomerulosa and the cell layers of the undifferentiated zone did not express Cyp11b2 (Fig. 5) . This was true for the outer cortex from both strains.
StAR expression was detected mainly in the zona fasciculata and reticularis of rats on the control diets, as expected from previous results (Fig. 5, A and D) . The high-potassium diet increased the expression of StAR prominently in the zona glomerulosa and in the undifferentiated cell zone (Fig. 5, B and  E) . There was no difference in the expression pattern between WKY and SHR in basal or potassium-induced expression of StAR.
DISCUSSION
The mineralocorticoid aldosterone promotes hypertension, stroke, cardiac fibrosis, ventricular hypertrophy, and myocardial necrosis (for review, see Ref. 35) . The characterization of the regulation of aldosterone production is therefore of crucial importance for the understanding of the pathophysiology of cardiovascular diseases. Steroidogenic cells store minimal amounts of hormone; therefore, regulation is primarily at the level of hormone synthesis (32) . More recently, it became evident that the availability of substrate also plays an important role, at least as shown for progesterone and glucocorticoid synthesis. The StAR protein facilitates the transport of cholesterol to the inner mitochondrial membrane, where it is converted to pregnenolone (33) . StAR protein expression has been shown to increase in primary cells of the outer adrenal cortex in vitro by the same factors that also regulate aldosterone production, such as potassium and ANG II (8) . However, only ANG II, but not potassium, increased StAR mRNA levels in NCI-H295R cells in vitro. In the present study, we asked whether or not this also holds true in vivo and, furthermore, whether or not expression of Cyp11b2 and StAR was zone specifically and differentially regulated in vivo.
A note of caution is required regarding the method of choice to answer these questions. In this respect, one aim of this paper is methodological: the values obtained using real-time RT-PCR to assay homogenized tissue can be misleading if the relative contribution of different cell types within a given tissue changes between experimental samples. Cells expressing the genes of interest will then be diluted or enriched in the homogenate. The decapsulation of the adrenal gland for preparation of glomerulosa cells (13) is still a widely used method, even with preceding growth stimulatory interventions. Our study demonstrates that, after growth of the zona glomerulosa, the capsular portion of the adrenal contains fewer fasciculata cells than in control animals. Such an effect made it impossible to quantify StAR mRNA by RT-PCR in aldosterone-producing cells of capsular tissue cDNA. The effect can be explained by the prominent growth response of the outer adrenal cortex together with the fact that StAR is expressed to a higher degree in the outer fasciculata than the zona glomerulosa in the nonstimulated context. In this instance, the method of nonradioactive in situ hybridization is superior to the PCR analysis.
Based on the results obtained with in situ hybridization, this study shows that a potassium-rich diet, resulting in only transitory elevations of serum potassium levels, increases StAR mRNA prominently in the outer cortex, i.e., the zona glomerulosa and the undifferentiated cell zone in both rat strains. In contrast, after the potassium-rich diet, Cyp11b2 mRNA positive cells increased in the zona glomerulosa, but Cyp11b2 was still not expressed in the undifferentiated cell zone. This shows that there is differential regulation of the expression of StAR and Cyp11b2 in the outer cortex.
At present, we do not know whether the potassium-induced increase of StAR expression is a direct effect of extracellular potassium or a secondary event. Zona glomerulosa size and aldosterone production remain affected by a high-potassium diet even when plasma potassium levels are not affected. This holds true also for StAR expression in our study. Secondary events may involve, for example, activation of an intra-adrenal renin-angiotensin system. This idea is supported by evidence that adrenal renin expression increases in response to small and transient increases of serum potassium levels; this increase has been shown to contribute to the rise in aldosterone production (10, 26) . Furthermore, also in human NCI-H295 cells, a local renin-angiotensin system is involved in potassium-induced aldosterone secretion (14) .
Whereas in the zona glomerulosa of WKY the high-potassium diet increased StAR expression and Cyp11b2 and aldosterone production, in SHR the high-potassium diet increased StAR expression but had no considerable effect on aldosterone production, despite the fact that Cyp11b2 was expressed at similar or even slightly higher levels than on the control diet. The SHR is a model of genetic hypertension known to exhibit deranged aldosterone regulation in response to sodium (5) . Reports about basal aldosterone levels in SHR are controversial. Some groups report that aldosterone levels are in the normal range (17) , and others observed elevated levels exclusively in young SHR (7-11 wk old; see Ref. 12) or in old SHR (18 -25 wk old) or decreased levels at all ages tested (18) . Age, stress, strain differences, and sodium balance may explain the differences in results. In the present study, basal aldosterone levels were not significantly different between SHR and WKY. Nevertheless, we demonstrate here that the adrenal response to potassium is markedly impaired in SHR. The most likely explanation for the blunted aldosterone response in SHR is the decrease of the circulating renin-angiotensin system. It has been reported that levels of active renin in plasma decrease with a high-potassium diet (10, 26) . In our study, this response was stronger in SHR compared with WKY. There are two possible explanations for this: first, renal regulation of renin secretion in response to elevation of serum potassium levels is more sensitive in SHR; second, in SHR the aldosterone action on its targets (e.g., the sodium-potassium ATPase or the epithelial sodium channel ENaC) is more effective, leading to a higher renal sodium reabsorption, a condition known to inhibit renin release. It has just recently been shown that the expression of the ENaC is increased in SHR (17) so that less aldosterone is needed to control electrolyte levels.
Several studies in human and animal models of hypertension, including studies in SHR, have found a protective effect of a high-potassium diet on survival, stroke, kidney disease, and vascular oxidative stress (15, 37, 40) . Although our shortterm study was not designed to investigate the protective role of potassium on blood pressure or end organ damage, it may be noteworthy that in our study in SHR the high-potassium diet was accompanied by reduced circulating renin levels and a reduced increase of aldosterone concentrations. Both renin and aldosterone increase blood pressure and are known to induce, or at least aggravate, end organ damage (35) . In this respect, the blunted aldosterone response to potassium in SHR may be regarded as protective. Thus, although we did not measure blood pressure in the present study, the decreased renin levels and diminished response of aldosterone levels to potassium in SHR may contribute to a drop in blood pressure observed with a high-potassium diet (36) .
By including SHR in this study, we had no intention to describe yet another pathological response in a model of hypertension. Instead, comparison of the WKY and SHR strains gave us the opportunity to observe that an increase in StAR expression in the zona glomerulosa, despite unchanged or even slightly elevated levels of Cyp11b2 mRNA, will result in increased aldosterone production in vivo only in cooperation with other stimulators such as the circulating renin-angiotensin system. From these results, we conclude that an increase of StAR expression renders the cells of the glomerulosa more sensitive to rapid stimulation but appears not to be a factor for direct long-term regulation of aldosterone production.
The aldosterone response to ANG II depends on the sodium balance (38) . ANG II increases aldosterone release within minutes from adrenal cells in vitro. Under sodium depletion, the same amount of ANG II elicits a greater increase of aldosterone production than under sodium load (6) . The reasons for this long-term modulation of adrenal sensitivity to rapid stimulation are complex. The activity of an intra-adrenal renin-angiotensin system (10, 26) and the regulation of angiotensin receptors (11) contribute to the adrenal sensitivity. After a high-potassium diet, cells obtained from adrenal capsules contain more aldosterone-producing glomerulosa and fewer fasciculata cells so that a greater proportion of the cells in the primary cultures respond to ANG II. Additionally, the increase of StAR expression renders the cells more capable of responding rapidly, with increased de novo synthesis of StAR protein and subsequent transport of cholesterol to the mitochondria.
In glucocorticoid-producing cells, StAR has been shown to mediate a rapid steroidogenic response. Furthermore, increased de novo synthesis of StAR, rather than preformed and stored StAR, was required for the effect (1, 4) . Consequently, the increased StAR mRNA levels observed in our experiment are an important prerequisite for the cells of the outer cortex to be more responsive to stimulation.
In summary, in this study, we demonstrated that high potassium intake increases StAR mRNA levels in the outer adrenal cortex in vivo. The increase in StAR mRNA alone is not sufficient to increase aldosterone production. Other factors, such as the activity of the circulating or local renin-angiotensin systems or an increased expression of Cyp11b2, are needed as well. Compared with WKY, SHR respond equally well to potassium in terms of regulating capsular StAR expression, but the aldosterone response in SHR is markedly blunted and their plasma renin response is more sensitive.
